Abstract: Let G be a nite group and H ≤ G.
Introduction
All groups considered are nite. Let π(G) be the set of all prime divisors of the order of a group G, S(G) the largest normal solvable subgroup of G. Let F denote a formation, U the formation of supersolvable groups. We use H G to denote that H is a maximal subgroup of G. H Char G means that H is a characteristic subgroup of G. The other notations and terminologies are standard (Ref. to [1] 
Preliminaries
In this section we include some lemmas from other sources that will be used in the following sections for the convenience of the reader. 
Main results

Theorem 3.1. If a minimal subgroup A of a nite group G is self-normalizing (or
Proof Note that if the order of A is a prime p, then A is contained in a Sylow p-subgroup P and if A < P, then A is strictly contained in its normaliser, so
Corollary 3.2. Let G be a non-trivial nite group. Suppose that every minimal subgroup A of G is a proper subgroup of A, A g for all g ∈ G \ A, then G is a cyclic group of prime order.
Proof Suppose that G is not a simple group, then there exists a normal subgroup N such that < N < G. Let L be a minimal subgroup of N, of course, it is also a minimal subgroup of G. By the hypothesis and Theorem 3.1, 
Proof If T = S(T)H, then T is solvable and S(T)
The result is true. 
If T ≠ S(T)H, then S(T) ≤ H. Let K/S(T) be a minimal normal subgroup of T/S(T), then
T = KH. Let L be a minimal supplement of S(T) in K, then K = LS(T), where S(T) ∩ L ≤ Φ(L). Since K/S(T) ∼ = L/S(T) ∩ L is a direct product of non-abelian simple groups, we have S(T) ∩ L = Φ(L). Thus K/S(T) ∼ = L/Φ(L), T = HL and Φ(L) ≤ H. Theorem 3.4. Let H be a non-trivial p-subgroup of a group G. If |H| = p α (α ∈ N * ), H H, H g for some g ∈ G \ N G (H), then T = H,
(T) ≤ H and S(T) = Op(T). Let T = T/S(T), H = H/S(T). It is clear that H is a Sylow
then G is solvable.
Proof By Corollary 3.5, we can get that P, P g is solvable for all P ∈ Sylp(G) and g ∈ G, then G is solvable by Lemma 2.2. 
has a unique maximal subgroup, so H = H g , we also have H = T, a contradiction. Hence T is a non-cyclic p-subgroup. Therefore, we get claim (a).
Suppose that C T (H) = N T (H). It is clear that H ∈ Sylp(T)
. By the Burnside s theorem, we get that T is a p-nilpotent subgroup. Then there exists a normal subgroup K of T such that T = HK and H ∩ K = . Now consider the action of the p-subgroup H on the p -subgroup K. By Lemma 2.8 (a), there exists an H-invariant Sylow q-subgroup Kq of K and we conclude by maximality that T = HKq and Kq ¢ T. By the maximality of H in T, Kq is a minimal normal subgroup of T and Φ(Kq) = , then Kq is an elementary abelian subgroup. Thus we get (b).
Corollary 3.9. Let P be an abelian Sylow p-subgroup of G. If P P, P g for some g ∈ G \ N G (P), then
where L is a minimal normal elementary abelian q-subgroup of P, P g and q ≠ p.
Proof It follows straight from Theorem 3.8. 
